New evidence on the ability of asset prices and real economic activity forecast errors to predict inflation forecast errors. by Apergis, Nicholas
1
 
New evidence on the ability of asset prices and real economic activity
forecast errors to predict inflation forecast errors 
 
Nicholas Apergis 
University of Piraeus, napergis@unipi.gr 
 
This paper presents an investigation of the impact of asset and macroeconomic
variables forecast errors on inflation forecast errors in the U.S. through a two-regime
model.  The  findings  document  a  significant  contribution  of  all  variables  forecast
errors to the explanation of inflation forecast errors, while the pass-through is stronger
when these variables move within the high-volatility regime. 
Keywords:  inflation  forecast  errors;  asset  and macroeconomic  forecast  errors;  two
regime model; U.S. 
JEL Codes: E31; E37 
 
 
 
 
 
2
 
New evidence on the ability of asset prices and real economic activity
forecast errors to predict inflation forecast errors
1. Introduction 
Reliable  forecasts  of  inflation  are  substantially  important  for  policymakers  that
implement efficient monetary and fiscal policies, for investors who hedge the risk of
their  assets,  and for firms that  reach effective  investment  decisions  and set  prices
(Lucas, 1972; Sargent and Wallace, 1975). A better understanding of inflation forecast
errors is called for to investigate whether there is room for improvement in inflation
forecasting.  This  paper  focuses  on  both  asset  prices  and  real  economic  activity
forecast  errors  as  drivers  of  U.S.  inflation  forecast  errors.  The  empirical  analysis
makes  use  of  inflation  forecasts  errors  coming  from the  Professional  Forecasters
Survey (PSF). According to Thomas (1999), such surveys out-perform simple time-
series benchmarks for forecasting inflation. 
The  relationship  between  inflation  and  asset  and  real  economic  activity
forecast errors is considered to be regime-dependent, where the pass-through is not
constant  over  time.  The  study’s  novelties  are  that  it  is  the  first  to  explore  the
association between PFS inflation forecast errors and those from asset prices and real
economic activity forecast errors, while it investigates combined forecast errors.  
The analysis is related to the strand of the literature that forecasts inflation
from asset prices. Jorion and Mishkin (1991) find that inflation forecasts derived from
short-term  interest  rates  are  as  accurate  as  time  series  forecasts  in  ten  OECD
countries, while Goodhart and Hofmann (2000) document that stock returns do not
have marginal predictive content for inflation for twelve developed economies. Stock
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and Watson (2003) argue that asset prices, as forward-looking assets, constitute useful
predictors of inflation. Exchange rates are also considered as a channel through which
inflation can be imported in open economies. In the U.S., exchange rates have long
entered conventional Phillips curves (Goodhart and Hofmann, 2000). They also find
that housing prices have significant in-sample marginal predictive content for overall
inflation. 
 In the strand of the literature that provides evidence for forecasting inflation from real
economic activity, the standard approach has been the Phillips Curve (PC) model that
assumes a trade-off between unexpected inflation and the indicators of real economic
activity. Empirical evidence on the effectiveness of this model is far from unanimous.
Stock  and  Watson  (1999)  conclude  that  PC  models  have  better  forecasting
performances  using  leading  indicators  of  economic  activity,  while  Atkenson  and
Ohanian  (2001)  report  that  PC  models  are  no  better  than  the  naive  model.  The
conflicting findings on inflation predictability could indicate that the predictability of
these models might have been time variant due to shifts in the dynamics of inflation.
Fisher et al. (2002) document that PC forecasts outperform naive forecasts in certain
periods.  
 
2. Data 
Inflation forecasts come from the Survey of Professional Forecasters (SPF) (available
on the Philadelphia Fed website-http://www.phil.frb.org/econ/spf). Actual CPI data,
downloadable from the FRB of Saint-Louis website, are used and yield the difference
between actual and surveyed values. Participants in the SPF forecast inflation rates. 
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They are drawn primarily from business, and forecast changes in the quarterly average
of  seasonally-adjusted  CPI-U  levels  (i.e.,  related  to  the  All  Urban  Consumers
component).  The  SPF  is  conducted  in  the  middle  of  every  quarter.  The  survey
question  explicitly  refers  to  the  quarter-on-quarter  rate  of  change in  the  quarterly
average  headline  CPI  level  (in  annualized  percentage  points).  The  sample  period
spans 1991:q1 to 2014:q4. 
Exchange rate forecasts come from the monthly surveys of the Consensus 
Economics (CE) on the expected 3-month, 1-year, and 2-year-ahead exchange rates. 
The forecasted rates are the Canadian Dollar, the Euro, the Japanese Yen, and the
Pound versus the US Dollar. The survey data are the mean of the forecasts of the
survey  participants,  therefore,  it  mirrors  the  consensus  view  of  the  professional
forecasters. The forecast horizons usually differ from 3 months, 1 year, and 2 years by
a few days, because the surveys do not take place exactly at the end of each month,
while the forecasts refer to the end-of-month exchange rates. For instance, the survey
can be on the 15th of December of a given year and the participants of that survey
should forecast  the end-of-March,  end-of-December exchange rates  of the coming
year and the end-of-December exchange rate of the year after. When estimating the
model, the analysis treats the forecast horizons rigorously by using the exact number
of days in the calculations. The forecast errors are defined by the difference between
actual  exchange  rates  (obtained  from  Bloomberg)  and  the  forecasts.  The  sample
period spans 1991:q1 to 2014:q4, except for the euro which spans 1999:q1-2014q4.  
Interest rate forecasts on 3-month T-Bills are obtained from the SPF survey, while
those on 10-year rates from Consensus Forecasts, conducted at a monthly frequency
by Consensus Economics. For these forecasts we have the survey deadline dates that
are about in the middle of each quarter. The survey deadline date is not the date that
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the survey results are released, but is the last day that respondents can send in their
forecasts. We start from 1991:q1 since prior to that date we do not have the associated
survey deadline dates. The forecast errors are defined as the difference between actual
(constant maturity) interest rates (obtained from Bloomberg) and the forecasts. The
sample period spans 1991:q1 to 2014:q4. 
Stock prices forecasts come from the SPF survey and are based on the S&P500. The
forecast  errors are  defined by the difference  between actual  prices  (obtained from
Bloomberg) and the forecasts.  
Housing prices  forecasts are  obtained  from the  SPF survey.  In  the  SPF  survey,
participants  were  asked  to  provide  forecasts  for  the  growth  in  house  prices
(fourthquarter  over  fourth-quarter),  as  measured  by  several  different  house  price
indices.  Panelists  were  allowed  to  choose  from a  list  of  indices  provided  in  the
questionnaire  or  write  in  their  own index,  while  participants  also specified  which
particular index they regard as their primary measure of house prices. The forecast
errors are defined as the difference between actual (all transactions) housing prices
(obtained from Bloomberg) and the forecasts. The sample period spans 1991:q1 to
2014:q4. 
Finally, real GDP forecasts come from the SPF survey, while those on the PMI from
the  Institute  of  Supply  Management  (ISM).  The  survey is  conducted  early  in  the
second month of each quarter  and released  few days later.  By that  time,  the first
(advance) release of GDP growth of the previous quarter is available. Only in a few
periods,  the  SPF  seems  to  have  underestimated  the  strength  of  the  US  growth
momentum. This is somewhat apparent in the mid-1980s and in the late-1990s, but
also  the  strength  of  the  recovery  after  the  most  recent  global  crisis  was  initially
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somewhat stronger. Over the entire period, however, the SPF seems to provide good
forecasts. The data are based on a monthly survey of more than 300 purchasing and
supply executives  from across the country.  Survey respondents  are  asked whether
their output has risen, fallen or remained unchanged on that of one month ago. The
non-weighted  net  balance  of  survey  responses  is  converted  into  a  (seasonally
adjusted)  diffusion index – with a  level  of  50  being the  threshold  value  between
contraction  and  expansion.  One  of  the  most  attractive  features  of  the  PMI  is  its
timeliness. The PMI for the manufacturing sector for a certain month is released on
the  first  business  day  of  the  following  month.  In  the  regular  quarterly  data
dissemination cycle,  this  implies that first  information on economic activity  in the
current quarter is available very shortly after the advance estimate of US GDP growth
for the previous quarter and more than two weeks before SPF forecasts for the current
quarter will become available. Finally, the PMI has also the convenient feature that it
is not subject to revisions, implying that issues of the ‘real-time data vintage’ can be
ignored. The forecast errors are defined as the difference between actual real GDP or
the PMI (obtained from the Bureau of Economic Analysis) and their corresponding
forecasts. The sample period spans 1991:q1 to 2014:q4.  
 
3. Empirical Analysis 
To explore the link between inflation forecast errors and the remaining forecast errors,
we first consider a linear model: 
επt = a + b1 εCan$/US$t + b2 ε€/US$t + b3 εYen/US$t + b4 ε₤/US$t + b5 ε3m T-billt + 
           b6 ε10yrt + b7 εSP500t + b8 εHPt + b9 εGDPt + b10 εMIt + ut    (1) 
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where,  ε denotes  forecast  errors  for:  inflation  (π),  Can$/US$,  €/US$,  Yen/US$,
₤/US$, 3m T-Bill rates, 10yr bond rates, SP500 prices, HP housing prices, GDP and
MI  manufacturing  index.  a  is  a  constant  and  u  is  the  error  term.  To  avoid  an
underestimation of the estimated standard errors, we use the Newey and West (1987)
general  covariance  estimator,  consistent  with  both  heteroskedasticity  and
autocorrelation, computed using a Bartlett kernel. 
 The results  are reported in Table 1. They document that the main determinant  of
inflation forecast errors is SP500 errors, with a pass-through coefficient of 21%, 26%,
31% and 38% over the next 0, 1, 4 and 8 quarters, respectively, followed by the short-
and  long-run interest  rates,  with  the  latter  displaying  a  stronger  impact  at  longer
horizons.  
[Insert Table 1 about here] 
 
Over time the volatility associated with asset and macroeconomic variables is not time
invariant,  but  it  shows  substantial  fluctuations  in  certain  periods.  Therefore,  the
analysis proposes a setup which allows for different regimes, i.e. depending on the
state the volatility is high or normal/low and employs a threshold-type model which,
on a bivariate basis, yields: 
επt = a1 + st bh εXh,t + (1-st) bl εXl,t + vt       (2) 
st = f(σXt > ω)           (3) 
where, X is: CAN$/US$, €/US$, YEN/US$, ₤/US$, 3-month T-bills rates, 10-yr bond
rates, SP500 prices, HP, GDP and MI. v is the error term, ω is a positive real-valued
threshold parameter and f(·) is the indicator function, taking 1 if the condition into the
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parenthesis  is  satisfied,  and  zero,  otherwise.  The  relation  between  επt and  εXt is
characterized by the coefficient βh if σXt > ω and by βl if σXt  ≤ ω. The parameters are
obtained through a non-linear least squares approach. The threshold estimate is the
value that maximizes the model’s likelihood. The model shrinks to a linear case if: 
H0: bh = bl = b                       (4) 
The linearity hypothesis is tested using a SUPLR statistic, calculated with bootstrapped
p-values (Hansen, 1996) with 5,000 replications. The findings are reported in Table 2
and they reject the linearity hypothesis. For instance, in the case of SP500 prices, the
findings  indicate  that  the  impact  on  inflation  forecast  errors  in  the  high-volatility
regime  is  stronger  than  that  in  the  low-volatility  regime,  with  the  impact  getting
stronger  at  higher  forecasting  horizons.  The  results  also  provide  evidence  for  the
estimates of the threshold point that differentiates the low- from the high-volatility
regime.  Finally,  ARCH  diagnostic  tests  provide  supportive  evidence  to  the  null
hypothesis of the absence of ARCH effects. 
[Insert Table 2 about here] 
 
4. Conclusion 
This  paper  presented  an  investigation  of  the  impact  of  asset  prices  and
macroeconomic  indicators  forecast  errors  on  inflation  forecast  errors.  The  results
confirmed the presence of a significant  contribution of those forecast errors to the
explanation of inflation forecast errors, while across all cases this contribution was
accounted for by a threshold non-linear model. The findings also highlighted that the
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pass-through of asset and macroeconomic forecast errors to inflation forecast errors
was stronger when the volatility was large compared to when it was low.  
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_____________________________________________________________________
   4   8 
Table 1. Linear Estimations 
Horizon    0     1      
_____________________________________________________________________
a    0.39  0.44*  0.49*  0.56*** 
    [0.13]  [0.10]  [0.06]  [0.01] 
b1    -0.08*  -0.10*  -0.13*  -0.16* 
    [0.09]  [0.07]  [0.10]  [0.09] 
b2    -0.16*** -0.18*** -0.24*** -0.21***
    [0.00]  [0.00]  [0.01]  [0.01] 
b3    -0.19*** -0.25*** -0.32*** -0.29***
    [0.00]  [0.00]  [0.00]  [0.00] 
b4    -0.16*** -0.18*** -0.22** -0.23** 
    [0.00]  [0.01]  [0.02]  [0.03] 
b5    -0.19*** -0.25*** 0.29*** 0.36*** 
    [0.00]  [0.00]  [0.01]  [0.00] 
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Table  continued 
_____________________________________________________________________
     0   1    4   8 
b6    0.18*** 0.26*** 0.30*** 0.37*** 
   [0.00] [0.00] [0.00] [0.00] 
 
1
Horizon      
_____________________________________________________________________
b7    0.21*** 0.26*** 0.31*** 0.38*** 
    [0.00]  [0.00]  [0.00]  [0.00] 
b8    0.13*** 0.16*** 0.18**  0.17** 
    [0.00]  [0.01]  [0.03]  [0.04] 
b9    0.16*** 0.19*** 0.24*** 0.28*** 
    [0.01]  [0.01]  [0.01]  [0.00] 
b10    0.14*** 0.19*** 0.22*** 0.25*** 
    [0.00]  [0.00]  [0.01]  [0.00] 
R2-adjusted   0.19  0.45  0.47  0.50 
_____________________________________________________________________
Note: Figures in brackets denote p-values. *, **, *** show statistical significance at 10%, 5%, 1%, 
respectively. 
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_____________________________________________________________________
Horizon     4     8 
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Table  continued 
_____________________________________________________________________
     0   1    4   8 
Table 2. Non-Linear Estimations 
   0     1     
_____________________________________________________________________
Can$/US$  
bl    0.004  0.012  0.016  0.015 
    [0.01]  [0.00]  [0.00]  [0.00] 
bh    0.038  0.046  0.051  0.049 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.11  0.37  0.49  0.47 
SUPLR    [0.04]  [0.01]  [0.00]  [0.00] 
√ω    0.1866  0.1859  0.1861  0.1859 
ARCH(12)   [0.49]  [0.42]  [0.31]  [0.18] 
Obs. Regime l   83  81  83  83 
Obs. Regime h 
€/US$  
 13  15  13  13 
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_____________________________________________________________________
Horizon     4     8 
bl    0.005  0.016  0.020  0.019 
   [0.01] [0.01] [0.01] [0.01] 
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Table 2 continued 
_____________________________________________________________________
Horizon      0   1     4     8 
    
_____________________________________________________________________
bh    0.035  0.048  0.055  0.052 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.13  0.39  0.46  0.43 
SUPLR    [0.01]  [0.00]  [0.00]  [0.00] 
√ω    5.4825  5.4818  5.4821  5.4820 
ARCH(12)   [0.41]  [0.40]  [0.34]  [0.22] 
Obs. Regime l   81  79  80  81 
Obs. Regime h 
Yen/US$  
 15  17  16  15 
bl    0.010  0.022  0.029  0.040 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.039  0.050  0.058  0.063 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.16  0.45  0.53  0.64 
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Table 2 continued 
_____________________________________________________________________
Horizon      0   1     4     8 
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
    
_____________________________________________________________________
√ω    15.2534 15.2521 15.2522 15.2531 
ARCH(12)   [0.46]  [0.41]  [0.30]  [0.25] 
Obs. Regime l   32  31  30  31 
Obs. Regime h  64  65  66  65 
₤/US$  
bl    0.008  0.019  0.027  0.038 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.028  0.039  0.047  0.054 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.15  0.40  0.46  0.51 
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
√ω    6.5065  6.5061  6.5059  6.5064 
ARCH(12)   [0.31]  [0.24]  [0.20]  [0.14] 
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Table 2 continued 
_____________________________________________________________________
     0   1    4   8 
Obs. Regime l  46 43 40 41 
Obs. Regime h 50 53 56 55 
Horizon      
_____________________________________________________________________
3m T-bills  
bl    0.010  0.018  0.029  0.036 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.033  0.046  0.059  0.065 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.19  0.48  0.57  0.63 
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
√ω    2.1086  2.1068  2.1081  2.1082 
ARCH(12)   [0.37]  [0.34]  [0.31]  [0.19] 
Obs. Regime l   55  56  56  54 
Obs. Regime h 
10yr bonds  
 41  40  40  42 
bl    0.007  0.016  0.025  0.031 
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Table 2 continued 
_____________________________________________________________________
Horizon      0   1     4     8 
   [0.00] [0.00] [0.00] [0.00] 
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Table 2 continued 
_____________________________________________________________________ 
     0   1    4   8 
Horizon        
_____________________________________________________________________ 
bh    0.030  0.047  0.055  0.061 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.28  0.45  0.53  0.59 
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
√ω    1.4859  1.4831  1.4828  1.4852 
ARCH(12)   [0.40]  [0.32]  [0.27]  [0.16] 
Obs. Regime l   77  75  76  74 
Obs. Regime h 
SP500 prices 
 19  21  20  22 
bl    0.011  0.018  0.024  0.030 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.033  0.049  0.057  0.068 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted  0.32 0.48 0.56 0.60 
SUPLR  [0.00] [0.00] [0.00] [0.00] 
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Table 2 continued 
_____________________________________________________________________ 
Horizon        
_____________________________________________________________________ 
√ω    32.6264 32.6195 32.6199 32.5871 
ARCH(12)   [0.37]  [0.31]  [0.24]  [0.18] 
Obs. Regime l   60  58  58  59 
Obs. Regime h 
Housing prices  
 36  38  38  37 
bl    0.009  0.019  0.028  0.037 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.032  0.046  0.053  0.058 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.16  0.28  0.34  0.38 
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
√ω    70.4581 70.4498 70.4492 70.4539 
ARCH(12)   [0.44]  [0.39]  [0.30]  [0.21] 
Obs. Regime l  80 77 78 80 
Obs. Regime h 16 19 18 16 
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Table 2 continued 
_____________________________________________________________________ 
     0   1    4   8 
GDP  
bl    0.016  0.022  0.030  0.039 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.036  0.049  0.060  0.073 
    [0.00]  [0.00]  [0.00]  [0.00] 
R2-adjusted   0.18  0.30  0.45  0.59 
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
√ω    2197.8736 2197.5366 2197.6189 2197.8542 
ARCH(12)   [0.48]  [0.41]  [0.33]  [0.27] 
Obs. Regime l   83  81  80  81 
Obs. Regime h  
13  15  16  15 
Manufacturing index 
bl    0.011  0.019  0.028  0.035 
    [0.00]  [0.00]  [0.00]  [0.00] 
bh    0.030  0.041  0.048  0.056 
   [0.00] [0.00] [0.00] [0.00] 
R2-adjusted 0.16 0.27 0.41 0.50 
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Table 2 continued 
_____________________________________________________________________
Horizon       0     1      4     8 
_____________________________________________________________________
SUPLR    [0.00]  [0.00]  [0.00]  [0.00] 
√ω    4.9794  4.9676  4.9680  4.9773 
ARCH(12)   [0.42]  [0.33]  [0.27]  [0.18] 
Obs. Regime l   57  56  55  56 
Obs. Regime h  39  40  41  40 
_____________________________________________________________________
Notes: The constant term has been withdrawn from these models since it was found to be 
insignificantly different from zero. Figures in brackets denote p-values.  
